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SYNTHETIC INTERMEDIATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new optically 
active spiro quaternary ammonium salt which can be 
industrially prepared at a low coat and is constituted of 
an axially asymmetric optically active compound of a 
biphenyl type having the same substituents, and has an 
excellent effect as a phase-transfer catalyst when used 
in the synthesis of various optically active natural or 
non-natural amino acids derivatives, and an intermediate 
useful in its preparation. 

SOLUTION: The optically active quaternary ammonium 
salt is represented by formula (1 ). The intermediate for 
its preparation is a biphenyl compound. 
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(12) 
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1 -dicarboxyl ic Acid (7) 120mg ££3£T 2 mffifc&Z 
WW K i '■ X Y )Vx.y & £Um$*<vmt<?-$ ~)\s*m%Ltz'ik, Sftif'/>'5ra 1 , h 
ij H t 3 y \ m l 0 "C K X , (R) -B I NO L 8 0 m g Lfco 

it^I^|-P#fil)t?)S, 2 OWMM«**frojfcp E.SITTf*, JR£S<£&fc 1 Nil. 

Ms m i *mk.x--7 L Mzxm&ttitzo m& • mm, ->v ? n v > ^ 

*l-r*U£f£Ljt (!2$30%) o 

ft ( 8 ) : 1 H NMR (400MHz, CDC 1 3 ) o 6 . 89- 7. 95 (26H, 
m, A r H) , 1 . 5 4 ( 6 H, s, ArCH,), 1 . 4 3 ( 6 H, ArCCH, ) , 
1 . 39 (6H, ArCCHj ) . 

ft ( 9 ) : 1 H NMR (4 0 0 MHz, CDC 1 3 ) SI. 0 4 - 7. 9 3 ( 2 6 H, 
m, A r H ) , 1 . 9 2 ( 6 H , s . A r C H 3 ) , 1 . 5 8 ( 1 2 H , A r C C H 3 ) 

[0 0 3 1 ] 

■kttiM 2 (R) - 4, 4' -Bis - (a, a-dimethylbenzyl) - 6 
, 6 ' -dimethylbiphenyl-2, 2 ' -dicarboxyl i c A 
c i d (10) ooWM 
M 1 5 ] 




(9) (10) 

ft ( 9 ) 'C j<?IU it&m 2 0 0 m g £ x 9 J - )V 10ml K « L , 1 N ?j< gHt * V ^ 

o * k &m itzfam* mm * u ^^m^wt^ U'&kmu (r) -bin 

0 L (M ) < J : lim <mj jv y m (« ) * 5t#] L tc 0 tK« f i f? ^ l N mm «fc o T Bltt 
i-: L T ft »x •/• u. itni^x liii tfi £ f r ^ ! ! (ft #9 co -jj >M?>i**5e«8<jfc#7t:o 

[a] D 22 --27. 8° ( c 0 . 31, CHCI3 ) : : H NMR 

(4 0 0 MHz, C D C 1 3 ) 8 7. 7 3 ( 2 H , s , A r H) , 7 . 15-7. 28 ( 

1 2 H, m, A r H) , 1 . 8 2 ( 6 H, s , A r C H 3 ) » 1 . 7 2 ( 1 2 H, s , A 
rCCH,) ; m. p. - 1 8 0 - 1 8 3° C 

[ 0 0 3 2 ] 

MM 3 4, 4' -Bis - (a, a-dimethylbenzyl) - 2. 2' - 
bis - (hydroxymethyl) - 6, 6' — dimethylbipheny 
1 (11) (DWJk 
[it 1 6 ] 



(13) 
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no) 



t \ y KU7 7> (30ml) MT\ L i A 1 H 4 3 Omg £fflv>T (R) -4, 4 
'-Bis - (a, a — dimethylbenzyl)— 6, 6' - dimethyl 
biphenyl-2, 2' - dicarboxyl ic Acid (10) 1 3 Omg 
ZMTtLtio KlITt, ftfcxf-jK ■pm<D&*mz-M£. -k^ HiTM^ff v> 1 

1 H NME (4 0 0 MHz, CDC 1 3 ) 57. 18-7. 29 ( 1 2 H. m, A r H 
) , 7 . 0 5 ( 2 H, s , A r H) , 4 . 2 2 ( 2 H, d. J = 1 1 . 6Hz, A r CH 

2 ) , 4 , 12 ( 2 H, d , J = 1 1 . 2Hz, A r C H 2 ) . 1 . 80 ( 6 H. s . A 
r C H s ) , 1 • 7 1 ( 1 2 H , b, ArCCH.) 

[0 0 3 3 ] 

mum 4 4 , 4 ' -Bis- (a, a-dimethyl benzyl) - 2 , 2 ' - 
bis - (b r omo methyl) - 6 , 6'— dimethylbiphenyl ( 

i 2 ) <r>W& 

mm 



/OH 
V 0H 



itft ■< fVv2 0mH:4, 4 ' -Bis- ( o , ^-dimethylbenzyl) 
-2, 2' -bis - (hydroxy methyl) — 6 , 6 ' -dimethylb 
i p h e n y 1 ( 1 1 ) 7 0 0 m g £ titi* I , OtCTPB r 3 5 4 0 m g ^I'TLfco 
Ml ir ,i> tcis? ml J C ^-S L !£'(.: 1 ftmift*} L tz 0 k«6*l fSU tt£}i[|xJS 

>V = 1 0 : 1) !CT4ti^J|iitfc 0 (|$8 2%) 

1 H NMR (4 0 0 MHz, CDC 1 3 ) $7. 19-7. 30 ( 1 2 H . m, A r H 
) , 7. 0 6 (2 H, s, A r H) . 4. 13 (2 H, d, J = 2. 8 H z. A r CH, 
) , 1 . 9 1 ( 6 H , s , ArCH s ). 1 . 7 2 ( 1 2 H , s , A r C C H 3 ) . 
[0 0 3 4 ] 

mmms ±mm 4 m r > * ~ *> a mt&m (13) <d m *t 
m 1 s ] 



(14) 
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7 -b h x r* 0 p i o m 1 £ « tLT, 2. 0 M 7 > ^ x 7" - x ? ./ - ( l . 0 m 

I ) £ -/o 4 , 4 ' -Bis - (<r, a-dimethyl benzyl) - 2, 2 

' -bis - (bromo methyl) - 6, 6' — dimethylbipheny 
1 (12) 4 Omg^Ifi • 4 SUfMEO&S-frfco R»7^s KIS^Ill/^ 

V «J fj riV f> y A ? 07F^"77 i ~ f - ^ > :.:^y-*-10 ! 1 ) K X *) @ 

(«7 5%) 

[a] D 2 2 =+ 1 5 6 . 2° (cO. 3 3, CHCI 3 ) I 1 H NM 
R (40 0 MHz, CDCI3) * 7 . 04-7. 3 7 (28H, m, A r H ) , 3. 8 
7 ( 2 H , d , J = 1 3 . 2 Hz, ArCH,) , 3 . 6 7 (2 H, d, J = 1 3 . 2 H 
z , ArCH,), 2 . 18 ( 1 2 H , s. ArCH,) , 1 . 6 8 ( 2 4 H , s , A r 
CC H, ; m. p. - 2 2 0 - 2 2 2° C 

[ 0 0 3 5 ] 

##M 1 4 mr v * x ^ a Mh^ti (13) Lfc a - r 5 y ® 

[ft 1 9 ] 

Ph PhCH rH ? 0 p h k ph 

(14) (15) 

0 °C i:t, P h C H 3 (2ml) K B e n z h y d r y 1 1 d e n e ami noa c e t 

1 c acid tert-butyl ester (14) 7 4mgW (13) Vtf 
3 tl & 3fc$fcfiH4 4 a 7 > -t - ^ A S 2 . 4mgtBnBr 3 6 u 1 fc£2fflx.&<> £ 

K , m# L * # £5 3 % K 0 H 7fC« 0 . 5 m 1 L fz Q £ - 2 0 °C K T , 

^ 9 7 >f - (^* fl" > : x- r * =15 : 1 ) <fc 19 |f H £fr ^ 165^)2 - (Benzh 
ydryl ideneamino) — 3-phenylprop ionic ac id 
tert-butyl ester (15) 8 6 m g (» 90%, *^f$Jt 9 7 % e . 
e. ) &Hfco 
[0 0 3 6 ] 

1 a 2 5 - ( a , a-Dimethyl benzyl) - 2- i odo-3-me t 
hyl nitrobenzene (17) «9Sljlt 

Kb 2 0 ] 



(15) 
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5 - ( a , a-D \ methyl benzyl) -2-i odo-3-m ethyl ni 
troani 1 i n e (W&I3BH6 1 - 1 6 5 3 5 3 (D'MMMK X V) 1 . 8 1 g 

<o&m$mz o °cKxmmm 5 m 1 > ^-zmm^ h v a g 9 7 m g *mk.tc* m 
•®m s-ior iik t ^ % 4- a* t> 4 m m mw b ? it t v y a 3 . e s g, bvm 1 
. 0 g«»jtinx.MK^KT 2 0 mm%tw£'ff<o ti 0 EBmm^WLMi- v v *j a £ 

, i$l**#fco &fifc* I* # 9 A £ £ & < ^ H IB ^fc 0 

1 H NMR (4 0 0 MHz, CDC 1 3 ) S 7. 18-7. 32 ( 7 H. m, A r H) 
, 2 . 5 0 ( 3 H, s , A r C H 3 ) , 1 . 6 7 (2 4 H, s, ArCCH,). 
[0 0 3 7 ] 

3 4 , 4 ' -Bis- U , a - d i m e t h y 1 b e n z y I ) - 2, 2 ' - 
dimethyl-6, 6'-dinitrobiphenyl (18) <Dm& 
[it 2 1 ] 




(17! 



7 ^ »T\ D M F 3 m 1 tc 5 - U , a-Dimethylbenzyl) - 2 - 
i o d o - 3 - m e t h y 1 n i t r o b e n z e n e 3 8 0 m g I 'M L > IP] 0 . 5 g 

SIH £ It* L ft, v »J * r * 7a ; /o v h ^ 7 7 "f - (^ * *f > : ffiRxf ^ = 5 : 
1 ) i :. X US! U S 69 tl £ # 0 ( 6 0 % ) 

1 H NMR (4 0 0 MHz, CDC 1 3 ) d 7 . 87 ( 2 H, s , A r H ) , 7 . 23 
- 7 . 3 4 ( 1 2 H. m, A r H) , 1 . 9 0 (6H, s , A r C H 3 ) , 1 . 7 5 (1 

2 H , s , ArCCH, ) . 
[0 0 3 8 ] 

##M 4 4, 4 ' -Bis- (a, a-d imethylbenzyl) - 2 , 2 ' - 
d i ami no-6, 6' -dimethylbiphenyl (19) <D^kM 
[it 2 2] 



(16) 



3P 2004-359578 A 2004.12.24 




'N0 2 
-NQ 2 



Active C 
FeCI 3 




s NHj 



(18) 



(19) 



10 



4, 4' -Bis - (a, « — dimethyl benzyl)— 2, 2 ' — d i m e t 
hy 1-6, 6 ' -dinitrobiphenyl (19) 1 . lg, jW«<7> F e C 
1 3 / 6 H 2 0 ( 2 m o 1 96) • f&f^M. 0 . 5g^^-)H0ml LII ? * 

fc 0 i^>v§^(;t F9v> 17MB ft 0 . 6 m 1 £*9>o < >)iTt> M(<- 4 ^IllHf; 

1 H NMR (4 0 0 MHz, CDC 1 3 ) $ 6. 4 6 - 7. 3 0 ( 1 2 H, m, A r H 
) , 6 . 5 8 ( 2 H , s , NH, ) . 6 . 4 6 ( 2 H , s , N H 2 ) , 1 . 9 .1 ( 6 H . 
s , A r C H 3 ) , 1 . 6 6 ( 1 2 H, s , A r C C H 3 ) . 

[0 0 3 9 ] 20 

5 4, 4' -Bis - (a, a-dimethylbenzyl) -2, 2' - 
diiodo-6, 6'-dimethylbiphenyl (20) coSIrt 

m 2 3 ] 



Q°CKX, 4 , 4' -Bis - ( * , a-dimethylbenzyl) - 2, 2' - 
d i a m i n o - 6 , 6 ' -dimethylbiphenyl (20) 1 . 4 g K > 6 

. o Mmm 20ml x.t i mmw itz 0 Kmmm* ott:^ u mmmt u 

A 6 4 2mg£1)flA., ^TB'Mt:* U >v 2, 3.0 5 *£tillx_£ 0 )>■ L>> ?S ( '_H^ £ S flti: 

1 H NMR (4 0 0 MHz, CDC 1 3 ) 8 7. 6 7 (2 H, s , A r H) , 7. 10 
- 7 . 2 9 ( 1 2 H, m, A r H ) , 1 . 9 4 ( 6 H , s , A r C H 3 ) , 1 . 6 8 (1 

2 H , s , A r C C H 3 ) . 



4 , 4 ' -Bis - ( a , a-dimethylbenzyl.) — 6 , 6' - d i m e t 
hylbiphenyl — 2,2'— dicarboxylic acid dimet 
h y 1 ester (21) coHil 




30 



(19) 



(20) 



[ 0 0 4 0 ] 



m 2 4 ] 



50 
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(20) (21) 



P d (OA c) 2 ( Imo 1 96) -d p p p (2mo 1 %) %MMt U M^t LT i P 
r 2 NEt 2ml^fflv\ *9 J-K> (30ml) 4 , 4 ' -Bis- ( « , a - 

dimethylbenzyl) — 2, 2' — di iodo — 6. 6 ' — dimet. hy 
lbiphenyl 1. 3g (0) £-SMfc£&JBE 1 OfcJBEfcT 8 0t\ 3 0 
IT o fe 0 jsLlSi&7&> Mii-b 9 -f h ^xm £' L v V # ^ tj 5 A ? n v h ; 7 
7 7 f - K X *3 » L ('\ W ^ : Mxf^= 9 : 1 ) g (« 7 5 %) o 

1 H NMR ( 4 0 0 MHz, CDC 1 3 ) o 7 . 76 ( 2 H, s , A r H) , 7 . 18 
- 7 . 2 9 ( 1 2 H, m. A r H) . 3 . 5 0 ( .6 H. s, A r C 0 2 C H 3 ) , 1 . 8 20 
4 (6H, s , A r C H 3 ) , 1 . 73 ( 1 2 H, s , ArCCH,) . 
[0 0 4 1 ] 

4 , 4 ' -Bis - ( a , a-dimethyl benzyl) - 6, 6' -dimet 
h y 1 b i 

phenyl-2, 2' -dicarboxyl ic acid (7) (VMM 
[it 2 5 ] 




(21) (7) 



4, 4' -Bis - («, a — dimethylbenzyl) - 6, 6 ' -dimet 
hylbiphenyl— 2, 2'— dicarboxyl ic acid dimet 40 
hy 1 ester (0) 8 0 Omg^x^-iH 0ml i:|)BU 1. 0N-KOH 
2ml £ ffl v> *&fi-?fTo o EJ»7-fU mUMKxm^Wt 

1 H NMR (4 0 0MHz, CDC 1, ) 0 7 . 73 ( 2 H, s , A r H) , 7 . 15 
-7. 2 8 (1 2H, m, A r H) . 1. 8 2 (6H, s, ArCH 3 ) , 1. 7 2 (1 

2 H , s, ArCCH,) . 
[0 0 4 2 ] 

mm^mm 

#$kw & x ti if, m^nt^-f a 4 mr > * - 7 a &#r*«i cm-fii »c# 



(18) 
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(19) 
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7P> \-~<~i>C>M% 

(51)Int.CI.' FI f-?3- F 

C0 7M 7:00 C0 7M 7:00 



